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Abstract 
This dissertation was written as part of the MSc in Banking and Finance at the 
International Hellenic University.  
The purpose of this dissertation is to provide evidence that the fundamental figures of a 
company can be a protection in the event of a change in the credit rating of Greece or in 
a change of the country’s systemic variables. The introduction of this dissertation provides 
a general and theoretical background, explaining why fundamentals are of importance for 
companies. Additionally, the effects of credit rating changes are being presented. 
International capital markets and investors worldwide, accept sovereign credit ratings as 
new information, a fact that leads to the change of their investment strategy, causing 
security prices to fluctuate. In this research, companies listed in the Greek stock exchange 
are separated into three major categories based on their fundamentals and their financial 
performance. The second chapter presents academic work on this field. Evidence suggests 
that credit rating changes can cause capital market fluctuations, especially in the case of 
a downgrade. Limited work has been done to connect changes in the stock returns based 
on fundamental figures and sovereign credit rating changes and this dissertation aims to 
fill this gap.  
In the last chapter the results of the study are being presented. Sovereign credit rating 
changes are found to cause fluctuations in the stock market of Greece, but the change 
caused is insignificant and does not provide abnormal returns. Mostly companies that are 
included in the weighting of the General Index are affected by changes in the sovereign 
credit rating. Smaller listed companies do not provide evidence of change in the event of 
a sovereign credit rating change. Although this is the case, stock returns are protected by 
their fundamental figures in the event of a change in a systemic variable. High 
fundamental firms are less affected by changes in the yield of government bonds and 
political conditions than average and low fundamental companies are.  
I would personally thank Dr. Fragiskos Archontakis and my family for the support and 
assistance provided in order to implement this dissertation. 
Evangelidis Evangelos 
01/12/2018
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Introduction 
The purpose of this research is to identify how the Greek capital markets react to a change 
in the credit rating of Greece. During the last ten years and especially since the start of 
the Greek financial crisis, the country has been reviewed more than forty times by the 
three major credit rating agencies, Moody’s, Standard & Poor’s and Fitch. Each rating 
agency evaluates the creditworthiness of an entity, security and government depending 
on some macroeconomic and financial factors, as it is stated in the research by Cantor 
and Packer (1996). From the changes in the credit rating of Greece, most were 
downgrades or negative reviews. In this research an effort is being given to identify a 
possible relationship between the change in the credit rating and stock returns. 
Moreover, we try to identify whether accounting figures and company fundamentals 
protect and support companies during a credit rating change. The fundamentals of a 
company reveal its financial health. In this rationale, we try to identify and answer 
whether a good financial management of a company could protect it even in the most 
difficult circumstances. At this point, it is important to clarify that a negative relationship 
between stock returns and credit rating downgrades is expected, regardless of the 
fundamental classification. The change in the sovereign credit rating affects all the 
economy and is likely to affect each entity of the country in the same way. It is of interest 
of this research to find if the existence of good fundamental figures and good financial 
management can mitigate and reduce this risk.  
 
 
Why are credit ratings important and how did they affect Greece? 
A credit rating is defined as the credit score of an individual, company or government1. 
Since the financial crisis of 2008, lots of effort has been given in the reduction of credit 
risk. Banking institutions, investors and capital lenders in general are interested in 
evaluating the creditworthiness of someone they are lending money to. In other words, a 
credit rating is the likelihood of the borrower to repay its financial obligations. In recent 
                                               
1
 (Investopedia, n.d.) 
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years, financial and monetary institutions in cooperation with national financial and 
economic authorities have been concentrated in measuring credit risk in a common basis. 
For banking institutions, the Basel Committee was established to solve and control credit 
risk. For non-financial institutions, such as companies, individuals and governments, 
credit rating agencies are the responsible bodies of measuring credit risk.  
Credit rating agencies assist lenders to determine whether the issuers of bonds or debt-
securities will be able to meet their financial obligations. The credit rating is usually 
expressed by letter grades. More specifically, sovereign credit ratings focus on the 
creditworthiness of national governments by accessing a country’s economic and 
financial conditions as well as political conditions and political and economic stability. The 
ratings are divided into long-term and short-term ratings. Long-term credit ratings 
evaluate the ability of the debt issuer to repay its responsibilities with respect to other 
securities it has issued. Short-term credit ratings focus on the ability of the debt issuer 
given its current financial condition and performance.  
Sovereign credit ratings are a useful tool for governments to gain access to credit. A good 
sovereign credit rating allows governments to access financing sources, such as financial 
institutions or public markets, easily and with a low interest charged. On the other hand, 
a poor sovereign credit rating obstructs a government’s access to financing sources once 
it is indicated that the government and the country has a greater risk of being unable to 
meet its financial obligations. In other words, it becomes more uncertain whether the 
government will be able to repay its lenders.  
According to the research of Cantor and Packer (1996) the factors that credit rating 
agencies take into account to determine a sovereign credit rating are: 
 GDP growth 
 Per capita income 
 Fiscal and external balance of payments 
 External Debt and 
 Economic Development 
For Greece, in the period under analysis, there was deterioration of one or for all these 
macroeconomic factors at the same time. The most important reason of the sovereign 
rating change though is the political instability of the country and the possible negative 
outcomes of this instability. The political instability affected Greece’s economy and its 
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fundamentals once the different governments that were elected had the intention to 
follow a different economic policy. Therefore, the rating agencies seemed to react in the 
case of political changes in the country. In addition to political instability, the national 
external debt grew from 2007 to the end of 2017 and per capita income was reduced 
because of the reforms that the country had to apply2. 
 
The importance of fundamentals 
The fundamentals of a company are all figures, qualitative and quantitative that can 
determine the value of a company, security or even currency. It is a wider term and 
includes financial and non-financial information that can be utilized to determine if a 
company is over or undervalued. Fundamental analysis focuses on the cautious 
examination of all these factors. The factors that are analyzed include the management 
of a company, the main operation of the company as well as information provided by the 
financial statements such as the costs that the company endures, operating revenues 
(EBIT), Net Profit, Total Assets, Total Liabilities, Shareholders Equity etc., which can be 
more easily quantified with accounting methods.  
A company’s profitability, revenue, assets, liabilities and growth potential are thought as 
its fundamentals. The information about these figures may be available in the balance 
sheet, income statement and cash flow statement, though sometimes some adjustments 
have to be made in order to more efficiently determine the value of the company. Strong 
fundamentals suggest that a company has a solid financial, operating and management 
background and its stock3 will outperform the market in a stock market increase or will 
be more stable in a stock market decrease4. Poor fundamentals on the other hand, show 
that a company is facing problems, financially or non-financially and will probably at some 
point go bankrupt if it does not change its current fundamental position. Poor 
fundamentals are usually received as bad news from investors and thus companies with 
low fundamental figures face liquidity, capital and financing problems. The existence of 
                                               
2 The reforms were introduced and suggested by the European Institutions and the IMF. 
3 If the company is listed in any Stock Exchange. 
4 In this case, fundamentals are not the only factors affecting the move of the stock. The 
beta of a stock is another factor that determines a company’s stock movement. 
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poor fundamentals can be a barrier in a company’s effort to get a loan or be financed by 
third parties such as business angels or venture capitals. Most financing sources, banks 
and individuals, evaluate the fundamentals of a company to determine what interest rate 
to charge on a loan or if to grant the loan.  
The fundamentals of two companies are not easy to compare. Companies might differ in 
size, operations and profit margins. To be able to compare the fundamentals in an equal 
basis, it is useful to calculate financial ratios. Financial ratios are expressed as the 
relationship between two or more accounting figures. The ratios are separated in five 
categories, those that measure the efficiency, those that measure the liquidity, those that 
measure leverage, those that measure the profitability and those that measure the 
market value of a company.  
 Asset efficiency ratios: The ratios in this category are used to determine how 
efficient a firm uses its assets. The most commonly used ratios of this category are 
the inventory turnover ratio, the receivables turnover ratio, the working capital 
ratio, the fixed assets turnover ratio and the total assets turnover ratio. 
 Liquidity5 ratios: The ratios in this category are used to determine and measure 
the ability of the company to meet its short-term debt liabilities. The most 
commonly used ratios of this category are the current ratio and the quick ratio. 
 Financial leverage6 ratios: The ratios in this category are used to determine and 
measure a firm’s ability to repay its long-term debt obligations. The most 
commonly used ratios of this category are the debt-to-equity ratio, the cash 
coverage ratio, the fixed charge coverage ratio and the times interest earned ratio.  
 Profitability ratios: The ratios of this category are used to determine and measure 
a firm’s ability to generate profits. The most commonly used ratios of this category 
are the gross profit margin, the net income margin, the return on assets (ROA) and 
the return on equity (ROE). 
 Market Value ratios: The ratios of this category are used only for the analysis of 
listed companies as they relate to the stock price. The most commonly used ratios 
                                               
5
 Or solvency 
6 Or Debt 
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of this category are the price-to-earnings ratio (P/E), the book value per share ratio 
and the dividend yield.  
In this research an effort is being made to identify any possible relationship between a 
company’s fundamentals and sovereign credit rating changes. It is expected that 
companies with higher fundamentals will not be affected as much as companies with 
lower fundamentals in the event of a credit rating downgrade. In all cases, a negative 
relationship is expected. Even for companies with outstanding fundamental figures it is 
expected that the stock price will have decreased and lost in value in the event of a 
downgrade since it affects all the country’s economy. It is although believed that the 
effect will be smoother than for lower fundamental companies. For this analysis only, 
Greek listed companies were used.  
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Literature Review 
In the recent years, Greece has faced one of the most harsh and complex financial crises 
in its history. Greece was affected by the financial crisis of 2008 more than any other 
European country. After fifteen years of growth, the economic omens in Greece started 
to reverse. As Kentikelenis et al. (2011) mention, adult unemployment rose from 6.6% in 
May of 2008 to 16.6% in May of 2011, youth unemployment rose from 18.6% to 40.1% 
while debt grew from 105.4% of GDP in 2007 to 142% of GDP by 2010. In 2018, as reported 
by the OECD, the unemployment rate was at 21.5% of the country’s labor force while the 
government debt had risen to 191.1% of GDP. The Greek stock market7 fell from 4,710.24 
points in January of 2007 to 878.83 points in January of 2018 recording a decrease of 
81.34%.  
Throughout the years of the crisis, Greece has lost credibility toward international 
markets and it was hard to borrow, leading the country to ask for financial assistance from 
the International Monetary Fund at the 9th of May 2010. There had been warnings about 
the financial instability at the time that the most known credit rating agencies, namely 
Moody’s, Standard and Poor’s (S&P) and Fitch had started to downgrade Greece since 
2007. In the period of 2007 to 2017, the credit rating agencies had evaluated and 
downgraded, upgraded or put Greece in the Watch List around 70 times8. Most of them 
were downgrades, associated mainly with the political instability of Greece.  
The aim of this paper is to investigate to what extent the changes in the sovereign credit 
rating of Greece affected Greek stock returns depending on their fundamental figures.          
Cantor and Packer (1996) suggest in their research called “Determinants and Impact of 
Sovereign Credit Ratings” that credit rating agencies take into consideration various 
macroeconomic, political, social, economic etc. reasons to justify a credit rank. The 
weighting of the variables that determines the credit rank differs from an agency to 
another. In general, the same criteria are applied. Between the variables that affect 
sovereign credit ratings, there are the country’s GDP growth, per capita Income, fiscal and 
external balance, external debt and economic development. Throughout the years of our 
                                               
7 Athens General Composite Index 
8 Data retrieved from tradingeconomics.com  
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analysis, there has been a deterioration of all those figures for Greece explaining the 
downgrades by all three rating agencies and leading us to expect a negative relationship 
between credit rating change and stock returns. Cantor and Packer (1996) find that 
announcements of sovereign credit rating changes cause fluctuation in bond yields. In 
specific, the researchers find that the impact of rating announcements on spreads is 
greater on non-investment grade countries than on investment grade countries.  
Credit ratings affect mostly bond markets and bond rates. The research of Afonso et al. 
(2012) shows significant reactions of government bond yields to rating change 
announcements or outlook. More precisely, the reaction is greater in the case of a 
downgrade or a negative outlook. The research utilized European data. The researchers 
suggested that in the event of an upgrade, findings are not robust enough to justify a 
strong correlation between bond yields and rating changes. R. M. Hand et al. (1992) 
examine if any relationship exists between excess bond and stock returns in case of a 
credit rating change or an addition of a firm or country in the WatchList of any agency.  
According to Weinstein (1977) and Wakeman (1978) who use monthly bond returns, 
monthly stock returns and weekly stock returns, there is no reaction in the event of a 
rating change. However, other studies suggest that bond prices react significantly in the 
event of a credit rating change9. Based on the aforementioned studies, Hand et al. (1992) 
find no evidence of excess bond returns if a credit rating change is expected by the 
market. However, they observe a significant negative bond return associated with 
downgrades or negative outlooks and a significant positive bond return in the case of an 
unexpected rating change10.  
Additionally, there is evidence that credit rating changes affect stock markets and stock 
returns. Goh and Ederington (1993) investigate whether bond-rating downgrades are bad 
news, good news or no news for stockholders. While other studies showed a negative 
response of stock returns to downgrades or negative outlook, Goh and Ederington argue 
that this relationship should not be expected for all downgrades. They find that 
downgrades associated with deteriorating financial figures and prospects revealed new 
                                               
9
 See Katz (1974), Grier and Katz (1976), Ingram, Brooks and Copeland (1983) 
10
 The unexpected negative change was estimated at -1.39% while the positive change 
was estimated at +2.25% 
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negative information to capital markets, while downgrades due to the change in the 
leverage of a firm were found to have positive implications for stockholders because it 
was received as wealth redistribution from bondholders to stockholders. Kaminsky and 
Schmuckler (2002) examine if changes in the sovereign credit rating or an announcement 
of outlook affect stock returns and financial markets. They find evidence that sovereign 
credit rating changes contribute to financial market instability and not only impact stock 
and bond markets but also cause contagion to neighbor countries especially in times of 
economic recession. They use panel regression and event studies to justify their findings. 
The panel regression used for tracking the immediate response of the financial markets 
to changes in the sovereign credit rating and outlook changes, whilst event studies 
performed to find the dynamic response of financial markets to these changes around 
time. The results of the panel regression suggest that stock returns are ‘somewhat 
predictable’ and the coefficient for rating and outlook changes is negative. Brooks et al. 
(2004) examine the national market impact of sovereign credit rating changes. Their 
findings suggest that in the case of a rating upgrade the equity markets are highly unlikely 
to present abnormal returns while in the case of a downgrade, especially the day of the 
announcement, there is a significant negative relationship. In general, the researchers 
conclude that rating upgrades do not reveal a significant wealth impact in contrast to 
rating downgrades. Ederington and Goh (1998), in their research called “Bond rating 
agencies and stock analysts: who knows what when?” find the same results but also 
conclude that downgrades are partially a response to new information brought into the 
market by rating agencies or stock analysts. In the case of upgrades, researchers mention 
that the information is already known to the market and thus security prices have 
impounded, causing no abnormal returns or stock price movement after the 
announcement of the rating change. Griffin and Sanvincente (1982) result to the same 
conclusions as Ederington and Goh once they find that bond downgrades convey new 
information to common stockholders and the market. Finally, Barron et al. (1997), using 
data from the UK capital markets find that credit rating agencies convey new information 
to capital markets and identify significant stock returns associated with bond rating 
downgrades and positive CreditWatch announcements unlike other studies. In this 
research, a negative relationship of the rating and outlook coefficient is expected once 
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most downgrades of Greece were linked to deterioration of financial figures, inability to 
meet financial obligations or political events that could lead to instability. No effort is 
given to identify if credit rating agencies convey new information to the Greek capital 
markets.  
It is obvious that in literature it is supported that there is a relationship existent between 
credit rating changes, credit rating announcements and stock returns. More specifically 
most researchers find a significant relationship between stock returns and rating 
downgrades by the three known rating agencies. In the case of a rating upgrade, findings 
are not adequate to justify a relationship. Although it is widely accepted that credit ratings 
affect stock returns, Pu et al (1999), in their research called “The independent impact of 
credit rating changes-the case of Moody’s rating refinement on yield premiums” mention 
that the change in the credit rating of a security is not entirely responsible for its price 
change. In other words, the researchers mention that the reason behind the change of a 
security’s price is a financial or macroeconomic characteristic or variable that also caused 
the rating to be altered. Therefore, the high degree of correlation between the change in 
a credit rating and securities’ prices may reflect nothing more than a common reliance on 
a financial or macroeconomic factor.  
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Methodology 
Data Description 
As it was mentioned earlier, the identification of the relationship between stock returns 
and credit rating changes is the subject of this analysis. The stock returns were calculated 
on an index basis. Three indexes were created to represent each fundamental class. The 
three indexes are presented in Table 1: Fundamental Indexes 
Table 2: Fundamental Indexes 
 
For the analysis sixty listed companies from the Hellenic Stock Exchange were selected. 
For those companies the fundamental figures were extracted from their annual financial 
statements. The selected companies were those with the highest participation in the 
Athens General Index as of 31st of December of 2017. That was the only criterion of the 
company selection. Most companies operate in different industries and are not similar in 
size11. 
In order to classify each company in a fundamental class, three financial ratios were 
calculated. The calculation of the financial ratios was performed in an annual basis for ten 
years, from 2007 to 2017. The financial information was taken from the annual financial 
reports of each company. The financial reports were found from the companies’ websites 
                                               
11 The size of the companies was estimated by the value of their total assets 
Index  
High Fundamental Index 20 selected companies with the better 
fundamentals from the sample. All 
companies were selected from the 
Athens Stock Exchange. 
Average Fundamental Index 20 selected companies with average 
fundamentals from the sample.  
Low Fundamental Index 20 selected companies with the lowest 
fundamentals from the sample. 
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or if some were missing or could not be found, the financial data was taken from the 
financial reports that are publicly available in the website of the Hellenic Stock Exchange.  
To define each fundamental class, the Working Capital ratio, the Debt-to-Equity ratio and 
the Return on Equity ratio were calculated. These three ratios represent three 
fundamental categories. The Working capital ratio is a measure of efficiency, the Debt-to-
Equity ratio is a measure of financial leverage and the Return on Equity is a measure of 
profitability. 
The working capital ratio is the same as the current ratio. It measures the proportion of a 
company’s current assets to its current liabilities. A working capital ratio with a value less 
than one is considered as a negative indication for corporations. Firms with a working 
capital ratio of less than one are expected to have liquidity problems in the future. On the 
other hand, firms whose working capital is greater than two have good short-term 
liquidity.  
The Debt to Equity is used to measure the level of financial leverage of a company. It 
indicates how much debt a firm is using to finance its assets relative to its equity. It is also 
referred to as the risk or gearing ratio. In the case of the debt to equity ratio there is no 
threshold value, as in the other two ratios that are calculated in this research, that defines 
if a company is performing well or not. Each company has a different optimal D/E ratio. It 
is not entirely accurate to state that a debt to equity ratio less than one will be better than 
a debt to equity ratio higher than one once the use of debt can provide benefits to the 
company. By using appropriate debt levels companies benefit from tax advantages. Debt 
and more specifically interest is tax deductible providing companies with an interest tax 
shield which can benefit a company. However, for the purpose of our research, a debt to 
equity ratio less than one will be considered as an indication of good fundamentals.  
The Return on Equity is a profit indicator. It indicates the amount of net profit that is 
returned to the company as shareholder’s equity. It reveals how much profit the entity 
would have made by only utilizing its equity. For companies, a greater value of the return 
on equity ratio is considered a better fundamental indication.  
In this analysis, in order to define the fundamental classes and to divide the companies 
into the three classes the following approach was used: 
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Table 3: Classification Criteria 
Fundamental Classes Classification Criteria 
Companies with High Fundamentals 1) Working capital Ratio > 1,685 
2) Debt-to-Equity Ratio < 0,60 
3) ROE > 4% 
Companies with Average Fundamentals 1)  1.685 > Working Capital Ratio > 1.25 
2) 0.57 < Debt-to-Equity Ratio < 1.45 
3) 4% > ROE > -7% 
Companies with low Fundamentals 1) Working Capital Ratio < 1.25 
2) Debt-to-Equity Ratio > 1.45 
3) ROE < -7% 
 
The selection of the classification criteria was based on the sample of companies selected 
from the Athens Stock Exchange. The selected companies are presented in the Appendix.  
In order for a company to be classified in the high fundamental index all three criteria 
should have been met. If a company did not meet at least one of the criteria as mentioned 
in Table 2, it was automatically classified as average. In the case that a company had two 
out of the three criteria lower than the expected, it was classified as low fundamentals.  
Initially, the three selected financial ratios were calculated for each year of the selected 
period for every company. The calculation of the ratios was performed using functions in 
excel spreadsheets. Once all ratios were calculated for every selected company, a 
weighting factor had to be appointed to determine the weighted average for every 
financial ratio and for every company. The selected weighting factor was the amount of 
total assets. The sum of the total assets of every company for the period of 2007 to 2017 
was taken to weight each year according to its relevant total assets proportion to the sum. 
More specifically, to appoint a weighting the following function was utilized. 
W(t) = TA(t) / ∑ ()	
    (1) 
 
In function (1), W(t) is the weighting for each year, TA(t) is the value of the total assets of 
each year and ∑ TA
  is the sum of the total assets for the ten-year period of each 
selected company. In addition, to calculate the weighted average of every financial ratio 
function (2) was used. 
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FR = W(1)*FR(1) + W(2)*FR(2) + W(3)*FR(3) + …………. + W(10)*FR(10)    (2) 
 
In function (2), FR represents the weighted average of every financial ratio, W(t) 
represents the weighting for each year as calculated by function (1) and FR(t) represents 
the financial ratio of every year. More specifically, for the Working Capital Ratio, for the 
Debt to Equity Ratio and for the Return on Equity Ratio the following functions were 
utilized. 
 
W.Cap = W(2007)*W.Cap(2007) + W(2008)*W.Cap(2008) + …………. + W(2017)*W.Cap(2017)  
 
D/E = W(2007)*D/E(2007) + W(2008)*D/E(2008) + …………. + W(2017)*D/E(2017) 
 
ROE = W(2007)*ROE(2007) + W(2008)*ROE(2008) + …………. + W(2017)*ROE(2017) 
  
In these functions, W.Cap, D/E and ROE are the weighted average Working Capital, Debt 
to Equity and Return on Equity ratios while W.Cap(t), D/E(t) and ROE(t) are the ratios of 
each year. Table 3 presents the outcome of the calculation of the weighted average of all 
ratios for each company. 
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Table 4: Weighted Average Ratios 
 
 
Company Name Working Capital Debt-to-Equity Ratio ROE
CPI S.A 1.27 1.03 -0.04
EPILEKTOS 1.35 3.96 -0.33
NAKAS 2.71 0.28 0.00
FOURLIS 1.08 1.19 0.04
TITAN 1.68 0.57 0.05
INTERTEK 2.52 0.36 -0.11
NAFPAKTOS YARNS 3.26 0.23 -0.11
DRUCKFARBEN S.A 1.31 1.83 -0.04
NEXANS HELLAS 1.67 0.45 0.00
ΕΜΠΟΡΙΚΗ ΕΙΣΑΓΩΓΙΚΗ ΑΥΤΟΚΙΝΗΤΩΝ ΔΙΤΡΟΧΩΝ ΚΑΙ ΜΗΧΑΝΩΝ ΘΑΛΛΑΣΗΣ1.36 0.70 -0.02
LOGISMOS S.A 1.68 0.17 0.00
DEH 0.97 0.80 0.02
KEKROPS S.A 2.24 0.47 -0.12
EPSILON NET 2.37 0.27 0.06
MEDICON HELLAS S.A 1.23 5.04 -0.38
OPAP S.A 1.29 0.24 0.47
IKTINOS HELLAS 1.10 0.96 0.07
ILIDA S.A 1.66 0.55 -0.08
ELBIEMEK S.A 0.78 0.20 -0.09
INTRALOT S.A 1.97 2.51 0.09
KARAMOLEGKOS 1.01 1.13 0.00
IASO 0.98 1.31 0.03
CRETA CONSTRUCTION S.A 0.98 0.52 -0.08
INFORM P. LYKOS 1.48 0.48 0.02
THRACE PLASTICS S.A 1.35 0.73 0.05
KRI-KRI 2.51 0.16 0.12
HELLENIC PETROLEUM 0.98 1.16 0.03
ELLAKTOR S.A 1.59 1.41 0.01
FOLLI FOLLIE 1.75 1.16 0.19
ABAJ S.A 1.12 2.68 -0.06
PLAISIO COMPUTERS 1.85 0.30 0.11
EVROFARM S.A 0.85 1.91 -0.05
OTE 0.96 1.41 0.11
MYTILINAIOS S.A 1.52 0.56 0.04
OLTH 7.29 0.00 0.10
DIONIC AEBE 1.16 22.21 -3.33
CRETA FARMS S.A 0.61 4.66 -0.23
KARELIA S.A 3.24 0.00 0.14
EDRASI S.A 0.67 -0.37 -0.65
PERFORMANCE TECHNOLOGIES S.A 1.26 0.99 0.02
MLS 2.07 0.06 0.09
EYDAP S.A 3.66 0.12 0.04
ΑΕGEK S.A 1.70 -0.65 0.01
DROMEAS 2.62 0.72 -0.03
ΕLTRAK S.A 1.50 1.20 0.07
ALOUMIL 1.52 1.96 -0.05
MINOAN SEAWAYS 1.02 0.99 0.23
ALKO SA 1.76 1.48 -0.28
GEKTERNA 1.39 1.41 -0.78
MILOI KEPENOY 2.88 0.84 0.05
PERSEUS S.A 2.10 3.74 0.00
LESBOS SHIPPING SA 0.76 3.67 -1.09
UNIBIOS S.A 1.03 0.25 -2.56
REVOIL 0.80 2.82 -0.46
DOUROS S.A 1.65 1.47 0.37
PAPERPACK 2.21 2.76 0.05
DOPPLER 1.31 3.37 -0.10
ΒΙOKARPET 2.10 1.39 -0.09
ΝΗΡΕΥΣ S.A 1.59 1.34 -0.08
ΑΚΡΙΤΑΣ S.A 1.19 4.74 -1.38
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Table 3 presents the weighted average ratios for each company. The last column of the 
table shows the fundamental class in which every selected company belongs. The green 
color represents the companies that are in the class of high fundamentals. The yellow 
color represents the companies with average fundamentals while the red color represents 
the companies that have lower or poor fundamentals. Each fundamental class should 
consist of twenty companies. Table 4 presents the companies included in each 
fundamentals index.  
Table 5: Companies included in fundamental indexes 
Fundamental Index Companies of the Index 
High Fundamentals Index 1)Logismos Systems S.A, 2)Epsilon Net, 3)Opap, 
4)Iktinos Hellas S.A, 5)Inform P. Lykos S.A, 
6)Thrace Plastics S.A, 7)Kri-Kri, 8)Folli Follie, 
9)Plaisio Computers, 10)OTE, 11)Mitilinaios 
Holdings, 12)Thessaloniki Port, 13)Karelia S.A, 
14)MLS Multimedia S.A, 15)Eydap, 16)Minoan 
Lines, 17)Douros S.A, 18)Kepenou Mills, 19)Titan, 
20)Nakas 
Average Fundamentals Index 1)CPI S.A, 2)Fourlis Group, 3)Nafpaktos yarns, 
4)Druckfarben Hellas, 5)Nexans Hellas, 6)Car 
Import and Trade, 7)DEH, 8)Intralot S.A, 
9)Karamolegkos S.A, 10)Iaso, 11)Cretan 
Construction S.A, 12)Hellenic Petroleum S.A, 
13)Ellaktor S.A, 14)Evrofarma, 15)Performance 
Technologies S.A, 16)Dromeas, 17)Eltrak S.A, 
18)Perseus, 19)Paperpack, 20)Nhreus S.A 
Low Fundamentals Index 1)Epilektos Yarns, 2)Intertek S.A, 3)Kekrops S.A, 
4)Medicon Hellas, 5)Ilida S.A, 6)Elbiemek S.A, 
7)Abaj S.A, 8)Dionic S.A, 9)Creta Farms, 10)Aegek 
S.A, 11)Aloumil, 12)Alko S.A, 13)Gekterna, 
14)Lesvos Shipping company, 15)Revoil, 
16)Doppler S.A, 17)Biokarpet, 18)Akritas S.A, 
19)Unibios S.A, 20)Edrasi S.A 
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 Variables Description 
Fundamental Indexes 
Once every company was included in a fundamentals class, the fundamentals indexes 
were created. For the construction of the fundamental indexes weekly data was used 
from the period of January 2007 to December of 2017.  
The use of weekly stock returns was preferred once it would be more efficient to observe 
the changes in the sovereign credit rating. Most of the sovereign credit rating changes 
occurred on Fridays after the stock market was closed. The effects of the change were 
observed the next week after the credit rating change. The use of daily stock return data 
was not preferred once random events may alter and affect the stock return. In this 
research the attention is given solely in the stock return behavior due to the change of 
the credit rating. Weekly returns on the other hand discount all new information provided 
to the market and for the purposes of this research are considered as better data in order 
to observe the relationship between stock returns and sovereign credit rating changes.  
The fundamental indexes were constructed with the weekly returns of the companies 
that were included in each index. An observation of the index would be the weighted 
average of the weekly returns of all companies in a specific date. The weighting factor was 
the relevant proportion of the total assets of the company to the sum of total assets of 
the companies of the index. At this point, it is important to mention that some companies 
were excluded from the calculation of the return of the index because their weighting was 
to low and insignificant in comparison to the proportion of the other companies. So, 
mostly companies with a great value of total assets were included in the fundamental 
indexes. Most of these companies have a high weighting also in the General Index of the 
Hellenic Stock Exchange. This fact though does not mean that the fundamental indexes 
could be replaced by the Athens General Index for this analysis. The purpose of this 
research is to identify if fundamental figures of a firm and a good financial management 
can protect it in the case of negative events in the economy and market in which the 
company operates. The fundamental indexes will be the dependent variable of this 
analysis. Each index represents stock returns of certain companies.  
At this point, it is important to mention that some observations were created by using 
statistical interpolation. In July of 2015, capital controls were imposed to Greek Banks. As 
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a result, the trading volume in the Greek stock market remained low. For that period, 
there is no available weekly return data for any company.  
 
 
Credit Rating Change Variable 
For the determination of the relationship between the credit ratings and the fundamental 
indexes, a variable had to be constructed to quantify the change of the sovereign credit 
rating. To describe the credit rating change a dummy variable was created. The values 
that it could obtain were either zero or plus one. A value of zero meant that in a specific 
week, there was no change in the credit rating. On the other hand, a value of plus one 
meant that a change had happened. However, in many cases the market has available 
information about a credit rating change prior to the actual event. The existence of such 
information that may sometimes be asymmetric creates problems in this analysis because 
the consequences and the impact of the credit rating change have already been 
discounted by the stock market. Additionally, the consequences of the credit rating 
change may last more than one week and affect the stock market. Taking these facts into 
consideration, it would be inefficient to set a value of 0 or +1 only in the week in which a 
credit rating change occurs. To capture the dynamics of the change, a value of +1 was as 
well set one week prior and one week after the actual event.  
Political Events Variable 
The determination of a sovereign credit rating for a country depends on various 
macroeconomic and political factors. The three widely known credit rating agencies, 
Moody’s, Standard & Poor’s and Fitch Ratings mainly apply the same criteria, differently 
weighted, when evaluating a country’s creditworthiness. Throughout the years of 
analysis, Greece’s macroeconomic and financial figures degraded. It was anticipated that 
the country’s credit rating would worsen. From a credit rating of A+ in January of 2007, 
Greece’s credit rating fell below investment grade during the next ten years. In December 
of 2017, the credit grade of Greece was B-12.   
                                               
12
 Standard & Poor’s and Fitch use such a credit rank type. Moody’s has a different rank type. The ranks as 
reported by each credit rating agency will be presented in the Appendix. 
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A macroeconomic variable, GDP, Per Capita Income, GDP growth, inflation rates etc., 
would assist to the better description of the relationship between the stock returns and 
credit rating changes. However, data of macroeconomic variables in a weekly basis is hard 
to find. Statistical Data Interpolation was used to describe macroeconomic variables in a 
weekly basis, but the results of that method were not sufficient for this analysis. Statistical 
data integration is a statistical method of creating new data points within a given data set. 
Credit rating agencies take also into consideration political factors when evaluating a 
country’s creditworthiness. Political instability indicates additional risk, affecting credit 
rating agencies during their evaluation. In Greece, during the years of analysis, many 
political changes happened, most of which affected the country’s political stability. Using 
data provided by an article of BBC News related to the political events of Greece, the 
construction of a variable was possible. The article called “Greece profile– Timeline” 
refers to all major political events since the creation of independent Greece13. The 
variable would obtain as values zero, minus one or plus one. A value of zero would mean 
that during that week no political changes occurred. On the other hand, a value of minus 
or plus one would indicate a change in the politics of the country, either good or bad. 
Similarly, to the case of the credit rating change variable, also this variable cannot track 
the dynamics of the credit rating change only during the week that it happened. It is 
accepted that any new information that is given to the stock market may create 
fluctuations. Especially if new information relates to political news that affect systemic 
risk. Any rumors or noises about political changes may trigger a stock market fluctuation. 
Thus, in order to capture the dynamics of that process a value of +1 or -1 was set one 
week prior and one week after the actual credit rating change happened.  
The new created variable has mainly values of zero and minus one. There is only a small 
number of plus one values because during the years under analysis, few political news 
was received as good by the Greek stock market investors. The lack of good political news 
prevents the examination of how the stock market behaves in such an event.  
 
                                               
13
 (BBC News, 2018) 
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Greek 10-Year Government Bond Yields 
A sovereign credit rating is a measure of a country’s creditworthiness. An upgrade reveals 
that a company or country has improved its financial position and is thus capable of paying 
its financial obligations. An upgrade means that the country’s risk of default is lower than 
it was. In the event of an upgrade, investors and markets feel more comfortable and safer 
to lend their money to a country. On the other hand, a downgrade reveals deterioration 
of a country’s financials. It means that a country faces liquidity problem and its risk of 
default increases. Investors and markets receive a downgrade as additional risk and 
therefore they demand a greater return on their investment. If the downgrade sets a 
country below investment grade, many investors avoid lending to that country. 
Countries borrow money from financial markets by issuing bonds. A credit rating upgrade 
means improvement of financials. In that case, investors feel safer in lending to that 
country and require a lower return on their investment because of the lower risk they 
have to bear. In the case of a downgrade, investors require a greater return on their 
investment, or a greater premium, due to the additional risk that they have to bear. As a 
result, in a downgrade bond yields increase while in an upgrade they fall. Based on the 
aforementioned reasons, the change in the yield of the ten-year Greek government bond 
will be considered as a variable to measure the effect of credit rating changes to the stock 
returns of the fundamental indexes. A negative relationship is expected between those 
variables because an increase of bond yields means increased risk and thus investors 
require a greater return.  
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Model Description 
The model of this analysis aims to find the relationship between credit rating changes and 
Greek company stock returns, depending on their fundamentals. For the measurement of 
the fundamentals, three indexes were created, each consisted by Greek listed companies. 
The companies were separated in the three indexes depending on their financial 
performance as measured by three financial ratios. For the index construction, weighted 
weekly stock returns of every company were used. The fundamental indexes will be the 
dependent (y) variable of the econometric model.  
The fundamental indexes will be regressed against the dummy variable of the credit 
rating’s change, the political news variable and the change in the 10-year Greek 
government bond yield. The model of this analysis is based on the model proposed in the 
research of Kaminsky and Schmukler (2002) called “Emerging Market Instability: Do 
Sovereign Ratings Affect Country Risk and Stock Returns?”. The two researchers estimate 
their model using as function: 
 
ΔΥi,t = α + δΔYi,t-1 + βΔRt + γΔit (US) + εi,t 
 
ΔΥi,t represents the change in spreads and in stock market prices, ΔYi,t-1 represents a 
lagged value of the dependent variable while ΔRt and Δit  represent the credit rating 
change and the change in US interest rates respectively. In this analysis that model will be 
mainly used by imposing some alterations. Three different models will be examined. In 
the first model only two independent variables will be used. In specific, the change in the 
stock returns of the fundamental indexes will be examined in the case of a change in the 
credit rating and the government bond yields. The first model will estimate the function:  
 
ΔYt = α + β1ΔBYt + β2ΔCRt + εt 
 
In that function ΔYt represents the change in the stock return of every fundamental index, 
ΔBYt represents the 10-year Greek government bond yield change and time t and ΔCRt 
represents the change in the credit rating or outlook at time t.  
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In the second model the relationship between fundamental index stock returns, credit 
rating changes and bond yield changes will be examined with the addition of the variable 
of political events. As mentioned earlier, during the years under analysis, political 
instability of Greece was the major factor that credit rating agencies took into 
consideration when evaluating its creditworthiness. By adding the political events 
variable, the function that will be estimated is: 
 
ΔYt = α + β1ΔBYt + β2ΔCRt + β3PEt + εt 
 
Again, ΔYt represents the change in the stock return of every fundamental index, ΔBYt 
represents the 10-year Greek government bond yield change, ΔCRt represents the change 
in the credit rating or outlook and PEt represents the political condition, new political 
information and events at time t.  
Lastly, the third model estimates the same relationship as the second but with the 
addition of a lagged value and the exclusion of the political events. Most stock returns 
and stock prices depend on previous values of theirs, so it might be significant in the 
determination of its future value. The function that will be estimated in that case is: 
 
ΔYt = α + β1ΔΥt-5 + β2ΔBYt + β3ΔCRt + εt 
 
In that case, ΔYt represents the change in the stock return of every fundamental index, 
ΔΥt-5 represents the past value in the stock return of each fundamental index, ΔBYt 
represents the 10-year Greek government bond yield change and ΔCRt represents the 
change in the credit rating or outlook at time t. The selection of five observation before 
the event was not random. Usually, a change in politics is announced prior to the actual 
event. For the purpose of this analysis, one month before the actual event happened, is 
considered as a fair time period in which the market could have discounted the new 
information provided.  
All the models are estimated using the Ordinary Least Squares (OLS) method. The purpose 
is to find the linear relationship between the stock returns of the fundamental indexes 
and the aforementioned explanatory variables.  
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The first model, as described before, aims in identifying the direct relationship between 
the stock returns of the fundamental indexes, the change in the credit rating or in the 
outlook of Greece and the change in the 10-year Greek Government bond yield. By 
tabulating the observations of the credit rating change dummy variable, in 479 weeks no 
change occurred, while in 95 weeks a change in the outlook or in the credit rating of 
Greece happened. The observations14are 574 in total. Table 5 presents the observations 
of the credit rating or outlook change dummy variable. 
Table 6: Observations Frequency 
 
High Fundamental Index Results 
The regression was executed with the High Fundamental Index variable as the dependent 
variable, the change in the credit rating or outlook and the change in the government 
bond yield as independent variables. The output provided by Stata 13, has the following 
characteristics: 
 
 Number of observations: 574 
 F (2, 571) = 50.94  
 Prob > F = 0.0000 
 R-squared = 0.1514 
 Adj. R-squared = 0.1484 
 Root MSE = 0.3958 
 P > [t] (government bond yield) = 0.000 
 P > [t] (credit rating change) = 0.049 
 P > [t] (constant) = 0.234 
                                               
14
 Each observation represents a week 
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The two first characteristics reveal the results of the F-test. The null hypothesis of the F-
tests assumes that that the R-squared of the model is equal to zero. A value of R-squared 
of zero means that the independent variables do not explain the variation of the 
dependent variable. On the other hand, the alternative hypothesis is that the R-squared 
is different than zero and thus the model has explanatory power. Moreover, the p-value 
of the model equals zero, thus meaning that the model is statistically significant in all 
significance levels. Using the result of the p-value, the null hypothesis of the F-test can be 
rejected with a confidence level of 99% and it can be concluded that the model has some 
explanatory power. The R-squared is a measure of how good the model fits the data. The 
R-squared is 0.1514 meaning that 15.14% of the variation in the high fundamental 
companies’ stock returns is explained by the explanatory variables. In that occasion, 
84.86% of the variation is error or is not explained by the independent variables. In the 
case of the p-values of the t-test, it is observed that the change in the government bond 
yield is significant in all significance levels while the change in the credit rating is 
significant in the 95% significance level. On the other hand, the constant term seems to 
be insignificant in all significance levels. As a result, the model can be described by the 
function: 
 
ΔYt = 0.0021548 – 0.5326685ΔBYt – 0.0088291ΔCRt 
 
The estimated model indicates that, ceteris paribus, a percentage change in the yield of 
the 10-year government bond would cause a 0.53% change in the index stock returns. 
Additionally, a change in the credit rating of Greece would cause a stock return fluctuation 
of 0.0088%, all other being equal.  
As stated by Pu et al. (1999) there might be a correlation between credit rating changes 
and macroeconomic or financial factors. In this case, the change in the Greek bond 
interest rates might be correlated with the change in the credit rating. If a correlation 
between the independent variables exists, the model has multicollinearity issues. 
Multicollinearity is often caused because of the inaccurate use of a dummy variable and 
if present, the statistical inferences made about the data may not be reliable. To test for 
multicollinearity, the correlation matrix of the model was used.  
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Table 7: Multicollinearity Test 
 
Table 6 reveals that the model has no serious multicollinearity issues. The independent 
variables are not correlated to each other, so any statistical inference about the data is 
reliable. 
The second model includes political events as an independent variable. It is commonly 
accepted that political condition and political changes are market-moving variables. The 
change in the political condition was measured with the construction of a dummy variable 
in a weekly basis. All political events and all available information about those were taken 
into consideration during the construction of the variable. The characteristics of the 
second model are: 
 Number of observations: 574 
 F (2, 571) = 41.24  
 Prob > F = 0.0000 
 R-squared = 0.1783 
 Adj. R-squared = 0.1740 
 Root MSE = 0.03898 
 P > [t] (government bond yield) = 0.000 
 P > [t] (credit rating change) = 0.179 
 P > [t] (constant) = 0.022 
 P > [t] (political events) = 0.000 
In this case, the model’s R-squared is different than zero in all significance levels as 
indicated by the p-value of the F-test. In fact, the addition of the political events variable, 
improves the explanatory power of the model, because the R-squared is higher than in 
the previous model. By interpreting the second model, the independent variables explain 
17.40% of the variation of the High fundamental index stock returns. The political events 
and government bond yield change variables are significant in all significance levels. But, 
 Page | 25  
 
in this case, the addition of the political events variable, sets the credit rating change 
variable insignificant.  
Table 8: Correlation matrix 
 
Table 7 provides evidence why this might be happening. The model’s correlation matrix 
shows a 14.80% correlation between the political events and the credit rating or outlook 
change variable. The intercorrelation between those two independent variables suggests 
that credit rating agencies take into consideration the political condition of the country 
when evaluating its creditworthiness. In this case though, credit rating changes are less 
likely to cause fluctuations in the stock returns of the index. The main market moving 
variables are the political events and the change in the government bond yield. 
Additionally, the constant seems to be significant in a 95% significance level. The 
estimated model can be written as: 
  
ΔYt = 0.0042344 – 0.5208894ΔBYt - 0.0059833ΔCRt + 0.0190058PEt 
 
A percentage change in the government bond yield would cause a 0.52% decrease in the 
stock returns of the index all other being equal. Moreover, a percentage change in the 
political condition of the country would cause a 0.019% increase in the stock returns and 
if all independent variables remained equal, the stock returns of the index would increase 
by 0.004%. The credit rating change variable is insignificant so a change of it wouldn’t 
trigger any change in the stock returns.  
Finally, the third model includes a lagged value of the index. Specifically, the lagged value 
refers to five weeks prior the actual credit rating change event. The rationale behind it is 
that, as mentioned previously, the market has already discounted the new information of 
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the credit rating change. The estimated model has a p-value equal to zero for the F-test. 
The inclusion of the lagged value improves the R-squared of the model and it can explain 
18.54% in the variation of the high fundamental index stock returns. The political events 
variable and the government bond yield change variable are significant in all significance 
levels, whilst the lagged value and the intercept are significant in the 95% significance 
levels. The credit rating or outlook change variable remains insignificant also in this 
model, having a p-value for the t-test of 0.15. In this case there is no intercorrelation 
between the lagged value and the credit rating change variable. The existence of the 
political event variable sets the credit rating change variable insignificant. By excluding 
the political event variable, the model’s R-squared equals 0.1577, so the model loses 
some of its explanatory power, but credit rating change variable is significant at the 95% 
significance level. As a result, the exclusion of the political events variable is preferred. 
The model can be written as: 
 
ΔYt = 0.0022338 - 0.0741913ΔΥt-5 – 0.5310537ΔBYt - 0.0093662ΔCRt  
 
The intercept is not significant in any significance level. The addition of the lagged value 
does not improve the model significantly.  On the other hand, if the political events 
variable is included, the model would be able to describe 18.54% in the variation of the 
dependent variable. The model’s explanatory power is increased by 3%.  
Average Fundamentals Index Result 
The second regression was performed between the average fundamentals index, the 
change in the credit rating or outlook variable and the government bond yield variable. 
As in the case of the high fundamental index, a negative relationship is expected between 
the stock returns of the companies of the index and the explanatory variables. It is further 
expected that the negative relationship between them will be stronger because average 
fundamental firms are riskier in terms of credit risk.  
The output provided by Stata, has the following characteristics: 
 
 Number of observations: 574 
 F (2, 571) = 39.43  
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 Prob > F = 0.0000 
 R-squared = 0.1214 
 Adj. R-squared = 0.1183 
 Root MSE = 0.05665 
 P > [t] (government bond yield) = 0.000 
 P > [t] (credit rating change) = 0.564 
 P > [t] (constant) = 0.915 
The p-value of the F-test is also in this case zero, leading to the rejection of the null 
hypothesis and thus the model is significant in the 99% significance level. The R-squared 
is 0.1214 meaning that 12.14% of the variation in the stock returns of the average 
fundamentals index is explained by the model. In this case though, it appears that the 
credit rating change variable is statistically insignificant in all confidence level. In the case 
of the average fundamental index the only variable that has explanatory power on its 
variation is the change in the 10-year government bond yield. The fact that the credit 
rating change variable is statistically insignificant indicates that it has no effect on the 
index stock returns. Based on the output provided by Stata, the model can be written as: 
 
ΔYt = - 0.0002773 – 0.6916269ΔBYt – 0.0036908ΔCRt 
 
By interpreting the model, a percentage change of the government bond yield would, 
ceteris paribus, cause a 0.69% change in the stock return of the average fundamental 
index. The credit rating change variable is insignificant and thus would probably not 
explain the variation of the indexes stock returns. However, as expected, a change in a 
systemic factor15, in this case in the government bond yield, has a stronger negative 
impact on the dependent variable. This fact provides some evidence that fundamentals 
act as a protection towards changes in macroeconomic and financial variables that affect 
the whole economy of a country. 
The second model includes the political events variable. In the case of the High 
fundamental index the model’s R-squared was improved with the inclusion of that 
variable but the credit rating change variable was insignificant, due to the intercorrelation 
                                               
15
 As systemic factor, a variable that affects all the country’s economy is meant. Credit 
ratings are an unexpected systemic factor.  
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between them. In the case of Average fundamental companies, the model’s p-value of 
the F-test is zero, and thus the model has some explanatory power. The R-squared is 
0.1290 and thus only 12.90% in the variation of the indexes stock returns can be explained 
by the model. But in this case, the p-value of the credit rating change variable is 0.808 
meaning that it does not affect the returns of the index. The only variable that are 
significant are the change in the government bond yield and the political events 
variable16. As in the high fundamental index results, the correlation between the political 
events variable and the credit rating or outlook change variable is also in this case 14.80%. 
The model can be written as: 
 
ΔYt = 0.0012777 – 0.6828192ΔBYt - 0.0015629ΔCRt + 0.0142113PEt 
 
In this case, a percentage increase in the 10-year government bond yield would cause a 
0.68% decrease in the stock return of the average fundamental index, all other being 
equal. In the event of a change in the political condition of the country, the index’s returns 
would, ceteris paribus, only be affected by an 0.014% increase. The constant and the 
credit rating change variable are insignificant in all confidence levels so it is highly unlikely 
if any change in the stock returns would happen. The change on the stock returns of the 
average fundamental index are more severely affected by the change in the government 
yield than the stock returns of the high fundamentals index. The latter will decrease by 
0.52% in a percentage change of the bond yield. This fact again provides evidence that 
the fundamental figures of the company might be protecting its share value even if the 
whole country’s economy is affected. In other words, this might prove that fundamentals 
protect the stock value of the company in the case of systemic factor deterioration.   
In the third model, the lagged value is included. The lagged value refers to five weeks prior 
to the actual event. It is considered that new information about the credit rating change 
is discounted at least one month prior to the event. The p-value of the F-test equals zero 
and this model has explanatory power. It describes 13.03% in the variation of the index’s 
stock returns. The lagged value, the credit rating change variable and the intercept are 
not significant in any significance level. Similarly, to the high fundamental index results, 
                                               
16 In the 95% significance level 
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in this case the only variables that affect the index returns are the political events variable 
and the government bond yield variable. The model can be written as: 
 
ΔYt = 0.0012058 + 0.0349693ΔΥt-5 – 0.6876851ΔBYt – 0.0014464ΔCRt + 0.0138246PEt 
 
In all three models of the average fundamental index, the credit rating change variable is 
not significant in any significance level. The most possible interpretation of these results 
is that the stock returns of average fundamental companies are not affected by changes 
in the sovereign credit rating. The stock returns of the index are mainly affected by the 
change in the 10-year government bond yield. Systemic factors seem to have a greater 
impact on the average fundamental companies. The fact that the credit rating variable is 
insignificant may be attributed to the participation of the companies in the Athens 
General Index. Most companies of the High fundamental index have a participation in the 
weighting of the General Index while this is not the case of average fundamental 
companies. The companies of the high fundamental index are the market movers and a 
credit rating change may affect them more than companies with little or no weighting in 
the General index.  
 
Low Fundamentals Index Result 
The last regressions were performed to identify the relationship between the companies 
that had low fundamentals and the change in the sovereign credit rating of Greece. The 
impact of the change is expected to be more intense in that fundamental category. The 
companies included in the low fundamental index, had a poor performance in solvency, 
liquidity and efficiency throughout the ten-year period.  
The first model aims in identifying the relationship between the stock returns of the index, 
the change in the government bond yield and the change in the credit rating. The p-value 
of the F-test is equal to 0.0016 meaning, that the R-squared is not significant in the 99% 
significance level. Additionally, the R-squared of the model equals 0.0224 meaning that 
only 2.24% in the variation of the stock returns of the index can be explained by the 
change in the sovereign credit rating or outlook. On the other hand, the p-value of the t-
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test indicates that the credit rating or outlook change variable is significant in all 
significance levels, while the change in the government bond yield variable and the 
constant are insignificant. Because of the low value of the R-squared, it can be concluded 
that the model does not have explanatory power and cannot be used for statistical 
interpretation.  
The addition of the political events variable in the model is the second regression 
performed. Although for the previous indexes, the inclusion of this variable improved the 
model, in this case, there is no significant change in the R-squared. The R-squared is 
significant in the 95% significance level and the model can explain only 2.32% in the 
variation of the returns of the index. All other variables besides the credit rating change 
variable are insignificant in all significance levels and thus the model does not have 
explanatory power.  
Lastly, the third model takes into consideration a lagged value of the dependent variable. 
The inclusion of the lagged value slightly improves the model. The p-value of the F-test 
equals 0.0003 suggesting that the R-squared of the model exists in all significance levels. 
The model can explain 3.69% in the variation of the returns of the low fundamentals 
index. The only significant variables are the lagged value and the credit rating or outlook 
change variable, based on the p-value of the t-test.  
For all three models, a negative relationship between the change in the credit rating and 
the stock returns exists. The negative impact of the change is, as expected, more 
significant than in the other two indexes. All others being equal, a downgrade of Greece 
would possibly cause a 2% fall in the stock returns of the index. The low value of the R-
squared in all three cases of the low fundamentals index, means that the models do not 
have enough explanatory power and are thus not suitable to be used for statistical 
interpretation. Most of the companies that were included in the low fundamentals index, 
were smaller in size than the companies of the other two indexes and have a lower or no 
weighting in the composition of the Athens General Index. This could mean that the 
change in the overall market due to the change in the sovereign credit rating may not 
affect those companies. It is more likely that these companies are affected mainly by 
other systemic or sector specific factors.  
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Conclusions 
The purpose of this research is to identify the relationship between the change in the 
sovereign credit rating or Greece or the addition of the country in the outlook list of the 
greatest credit rating agencies, Standard & Poor’s, Moody’s and Fitch Ratings, and the 
stock returns of Greek listed companies based on their fundamentals. Sovereign credit 
ratings have an impact on many financial values, such as government or municipal bond 
yields and aim to be a measure of a country’s creditworthiness in order to protect 
investors. Literature suggests that sovereign credit rating changes do not only affect bond 
yields but also have an impact on the capital markets. The new information provided to 
markets by the change in the credit rating can cause fluctuations in the stock returns of 
the companies that are listed in a Stock Exchange. The fundamental figures of companies 
are a measure of financial health. Strong fundamentals and good financial management 
can protect the company and its stock price in negative events.  
The fundamental indexes that were constructed were regressed against the credit rating 
change variable and other macroeconomic or financial variables that maybe affect credit 
rating changes. The three indexes were differently affected by the independent variables. 
All indexes were negatively affected by the change in the sovereign credit rating during 
the ten-year period of January 2007 to December 2017. Throughout those years, mostly 
downgrades happened thus explaining the negative relationship between the dependent 
and independent variables. Companies with high fundamentals were less affected by the 
change in the credit rating or the change in the government bond yield than average and 
low fundamental companies. A change in a systemic factor, in this case the change in the 
ten-year Greek government bond yield, would cause a greater fall in the stock returns of 
companies that had average of bad fundamentals. The estimated models proved that 
solid fundamentals and a good financial management can protect Greek listed companies 
in the event of a change in the sovereign credit rating. The models have explanatory 
power and can describe, until some level, the variation in the stock returns of the indexes 
when credit rating changes occur. Although, the explanatory power can be possibly 
improved with the addition of macroeconomic and financial variables that credit rating 
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agencies take into consideration when evaluating a country’s creditworthiness and credit 
risk profile. Most of Greece’s credit rating changes happened because its macroeconomic 
values deteriorated or due to the political instability of the country. Nonetheless, this 
research proved that sovereign credit rating changes can cause fluctuations in bond and 
stock markets and that a company’s fundamental figures can protect its stock price in 
changes of macroeconomic, financial and political variables. 
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Appendix 
Table 1: Credit Score by Credit Rating Agency 
MOODY'S  STANDARD & POOR'S FitchRatings 
Aaa AAA AAA 
Aa1 AA+ AA+ 
Aa2 AA AA 
Aa3 AA- AA- 
A1 A+ A+ 
A2 A A 
A3 A- A- 
Baa1 BBB+ BBB+ 
Baa2 BBB BBB 
Baa3 BBB- BBB- 
Ba1 BB+ BB+ 
Ba2 BB BB 
Ba3 BB- BB- 
B1 B+ B+ 
B2 B  B  
B3 B- B- 
Caa1 CCC+ CCC+ 
Caa2 CCC CCC 
Caa3 CCC- CCC- 
Ca CC CC 
C C C 
/ RD DDD 
/ SD DD 
/ D D 
 
  
 Page | 36  
 
Table 2: Fundamentals Index Weighting 
High Fundamental 
Index Average Fundamental Index Low Fundamental Index 
OPAP 0.07 Fourlis Group 0.02 Medicon 0.02 
Inform Lykos 0.01 Public Electricity (DEH) 0.54 Epilektos 0.03 
Thrace 
Plastics 0.01 Intralot  0.04 Intertech 0.02 
Kri-Kri 0.08 Iaso 0.02 JP ABAJ 0.24 
Plaisio 
Computers 0.01 Hellenic Petroleum 0.23 Dionic 0.02 
OTE 0.42 Ellaktor 0.13 Kreta Farms 0.04 
Mytilinaios 0.12 Nireus 0.02 Aegek 0.04 
Thess-Port 0.01 
  
Gek Terna 0.46 
Karelia 0.02 Revoil 0.03 
Eydap 0.07 Akritas 0.03 
MLS 
Multimedia 0.03 Aloumil 0.07 
Titan 0.14   
 
 
High Fundamental Index outputs 
 
Output 1: Description of the first model of the High Fundamental Index 
 
Output 2: First Model Multicollinearity 
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Output 3: Political events variable included 
 
Output 4: Multicollinearity test with the political events variable 
 
Output 5: Lagged value included in the model 
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Average Fundamental Index outputs 
Output 6: Average fundamental index model (without political events and lagged value) 
 
 
Output 7: Political events variable included 
 
 
Output 8: Lagged value of the Average Fundamental index included 
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Low Fundamental Index outputs 
Output 9: Low fundamental index model (without political events and lagged value variables) 
 
 
Output 10: Political events variable included in the model 
 
 
Output 11: Lagged value included in the model 
 
 
